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PROBLEM TO BE SOLVED: To provide a ceramic structure 
excellent in durability, not generating chipping in the end part of a 
porous ceramic member by the vibration or collision at the time of 
movement or transport and water pressure or the like at the time 
of regeneration treatment due to high pressure washing. 
SOLUTION: A plurality of square pillar-shaped porous ceramic 
members, wherein a large number of through-holes are parallelly 
provided through partition walls in the longitudinal direction of the 
ceramic member, are bundled through an adhesive layer to obtain 
the honeycomb filter constituted so that the partition walls 
separating the through-holes function as particle collecting filters. 
The depth from the end surface of the ceramic structure at a part, 
where the adhesive layer is not formed, between the porous 
ceramic members is not more than 1 mm. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The depth from the end face of said ceramic structure of the part in which it is the ceramic structure 
constituted so that the septum by which two or more porosity ceramic members by which many breakthroughs 
separated the septum and were installed in the longitudinal direction side by side band together through an 
adhesives layer, and separate said breakthrough might function as a filter for particle uptake, and said adhesives 
layer between said porosity ceramic members is not formed is the ceramic structure characterized by to be 1mm 
or less. 

[Claim 2] It is the ceramic structure according to claim 1 in which an adhesives layer consists of adhesives 
layers B formed in the outside of the adhesives layer A and said adhesives layer A, and said adhesives layer B 
contains the inorganic binder, the organic binder, and the inorganic particle. 

[Claim 3] Two or more porosity ceramic members by which many breakthroughs separated the septum and 
were installed in the longitudinal direction side by side band together through an adhesives layer. It is the 
manufacture approach of the ceramic structure constituted so that the septum which separates said breakthrough 
might function as a filter for particle uptake. Apply the adhesives paste A to the side face of said porosity 
ceramic member, and the process which carries out the laminating of other porosity ceramic members after said 
adhesives paste A is repeated. The ceramic layered product making process which finishes setting up a ceramic 
layered product, and the hollow clay building block making process which cuts said a part of ceramic layered 
product, and produces a hollow clay building block, The adhesives paste restoration process filled up with the 
adhesives paste B so that the depth from the end face of the ceramic structure of the adhesives non-filling part 
with which adhesives are not filled up into the adhesives layer agenesis part between said porosity ceramic 
members may be set to 1mm or less, The manufacture approach of the ceramic structure characterized by 
including the sealant layer formation process which forms a sealant layer in the periphery section of said hollow 
clay building block. 

[Claim 4] The manufacture approach of the ceramic structure according to claim 2 which applies the adhesives 
paste B from on said masking material which sticks masking material on the ends side of a porosity ceramic 
member beforehand, and exists in an adhesives paste restoration process before a ceramic layered product 
making process at the end face of a hollow clay building block. 

[Claim 5] The manufacture approach of the ceramic structure according to claim 3 or 4 using the adhesives 
paste B which contains an inorganic binder, an organic binder, and an inorganic particle in an adhesives paste 
restoration process. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic structure used as a filter from which the particulate 
in the exhaust gas discharged by the internal combustion engine etc. is removed, and its manufacture approach. 
[0002] 

[Description of the Prior Art] It poses a problem that the particulate contained in the exhaust gas discharged by 
internal combustion engines, such as cars, such as an automobile, a bus, and a truck, and a construction 
equipment, does damage to an environment or the body recently. By passing a porosity ceramic for this exhaust 
gas, the honeycomb filter which carries out uptake of the particulate in exhaust gas, and purifies exhaust gas is 
proposed variously. 

[0003] Usually two or more porosity ceramic members 30 which were shown in drawing 1 R> 1 and which 
consist of silicon carbide etc. like the ceramic structure 10 band together through the adhesives layer 14, such a 
honeycomb filter constitutes a hollow clay building block 15, and the sealant layer 13 is formed in the perimeter 
of this hollow clay building block 15. Moreover, as this porosity ceramic member 30 was shown in drawing 2 , 
many breakthroughs 31 are installed in a longitudinal direction side by side, and the septum 33 which separates 
breakthrough 31 comrades functions as a filter. 

[0004] That is, as the breakthrough 31 formed in the porosity ceramic member 30 was shown in drawing 2 (b), 
the exhaust gas with which either the entry side of exhaust gas or the edge of an outlet side flowed into 
********** the breakthrough 31 of 1 with the filler 32 flows out of other breakthroughs 31, after passing 
the septum 33 which surely separates a breakthrough 31. 

[0005] In an exhaust gas purge, the ceramic structure 10 of such a configuration is installed in an internal 
combustion engines flueway, in case the particulate in the exhaust gas discharged by the internal combustion 
engine passes this ceramic structure 10, it is caught by the septum 33, and exhaust gas is purified. 
[0006] In case such the ceramic structure 1 0 is manufactured, the mixed constituent which contains a solvent, a 
binder, etc. first other than the ceramic particle which is a raw material is prepared, extrusion molding etc. is 
performed using this mixed constituent, and a ceramic Plastic solid is produced. And the porosity ceramic 
member 30 is manufactured by performing each processing of desiccation, cleaning, and baking to this ceramic 
Plastic solid. 

[0007] Next, by carrying out the laminating of two or more these porosity ceramic members 30 through the 
adhesives paste used as the adhesives layer 14, it finishes setting up a ceramic layered product, and after 
desiccation, it cuts in a predetermined configuration and a hollow clay building block 1 5 is produced. And the 
ceramic structure 10 was manufactured by forming the sealant layer 13 in the periphery section of this hollow 
clay building block 15. 

[0008] However, when it was going to manufacture the ceramic structure 1 0 by such approach, in the setting-up 
process of the above-mentioned ceramic layered product, the adhesives paste applied to the side face of the 
porosity ceramic member 30 might adhere to the part by which the flash and the breakthrough 31 are formed in 
the end-face part of the porosity ceramic member 30, and might close the breakthrough 3 1 . 
[0009] Thus, if the above-mentioned adhesives paste closes a breakthrough 3 1 , a breakthrough 31 will become 
blinding and the function as a filter of the ceramic structure 10 will fall. 

[0010] Then, in the setting-up process of the above-mentioned ceramic layered product, in order to prevent the 
blinding of the breakthrough 3 1 by such adhesives paste, the amount and location of an adhesives paste which 
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are applied to the side face of tf^^ft-osity ceramic member 30 needed to be ^Mrolled so that an adhesives 
paste did not overflow into the enlace of the porosity ceramic member 30. 
[001 1] Drawing 4 (a) is the partial expanded sectional view in which it was typically shown near the end face of 
the ceramic structure which controlled and produced the coverage and the location of an adhesives paste. As 
shown in drawing 4 (a), the groove adhesives layer agenesis part 16 in which the adhesives layer 14 is not 
formed existed in the ceramic structure produced by the above-mentioned approach, and the depth from the end 
face of the ceramic structure of this adhesives layer agenesis part 16 exceeded 1mm, and was about 10mm. 
Therefore, the edge of the porosity ceramic member 30 is in the condition of the adhesives layer agenesis part 
16 unreserved by the depth in the end face of such the ceramic structure. 

[0012] When the end face of the ceramic structure was in such a condition, the ceramic structure might be 
originated in the water pressure at the time of regenerating the ceramic structure by the oscillation, the collision, 
and high voltage rinsing in the case of migration or haulage etc., and the edge of the porosity ceramic member 
which is in the unreserved condition might be missing. 

[0013] Thus, if a chip occurs at the edge of a porosity ceramic member, opening will be formed in the part 
which should be plugged up with the filler, therefore the ceramic structure cannot achieve the function as a 
filter. Moreover, the crack might extend into other parts of a porosity ceramic member with this missing part as 
the starting point. 
[0014] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve these problems, and it 
aims at offering the ceramic structure which is excellent in the endurance which a chip does not generate at the 
edge of a porosity ceramic member with the water pressure at the time of regenerating by the oscillation, the 
collision, and high voltage rinsing in the case of migration or haulage etc., and its manufacture approach. 
[0015] 

[Means for Solving the Problem] The ceramic structure of this invention is the ceramic structure constituted so 
that the septum by which two or more porosity ceramic members by which many breakthroughs separated the 
septum and were installed in the longitudinal direction side by side band together through an adhesives layer, 
and separate the above-mentioned breakthrough may function as a filter for particle uptake, and the depth from 
the end face of the above-mentioned ceramic structure of a part in which the above-mentioned adhesives layer 
between the above-mentioned porosity ceramic members is not formed is characterized by to be 1mm or less. 
[0016] Moreover, the manufacture approach of the ceramic structure of this invention Two or more porosity 
ceramic members by which many breakthroughs separated the septum and were installed in the longitudinal 
direction side by side band together through an adhesives layer. It is the manufacture approach of the ceramic 
structure constituted so that the septum which separates the above-mentioned breakthrough might function as a 
filter for particle uptake. Apply the adhesives paste A to the side face of the above-mentioned porosity ceramic 
member, and the process which carries out the laminating of other porosity ceramic members after the above- 
mentioned adhesives paste A is repeated. The ceramic layered product making process which finishes setting up 
a ceramic layered product, and the hollow clay building block making process which cuts a part of above- 
mentioned ceramic layered product, and produces a hollow clay building block, The adhesives paste restoration 
process filled up with the adhesives paste B so that the depth from the end face of the ceramic structure of the 
adhesives non-filling part with which adhesives are not filled up into the adhesives layer agenesis part between 
the above-mentioned porosity ceramic members may be set to 1mm or less, It is characterized by including the 
sealant layer formation process which forms a sealant layer in the periphery section of the above-mentioned 
hollow clay building block. 
[0017] 

[Embodiment of the Invention] Hereafter, the ceramic structure and its manufacture approach of this invention 
are explained based on a drawing. 

[0018] Introduction and the ceramic structure of this invention are explained. Two or more porosity ceramic 
members which, as for the ceramic structure of this invention, many breakthroughs separated the septum, and 
were installed in the longitudinal direction side by side band together through an adhesives layer. It is the 
ceramic structure constituted so that the septum which separates the above-mentioned breakthrough might 
function as a filter for particle uptake. The depth from the end face of the above-mentioned ceramic structure of 
a part (henceforth an adhesives non-filling part) in which the above-mentioned adhesives layer between the 
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above-mentioned 




lembers is not formed is characterized 




feing 1mm or less. 



[0019] Here, the structure of the Ceramic structure of this invention can mention the same thing as the ceramic 
structure 10 and abbreviation which the depth from the end face of the above-mentioned ceramic structure of an 
adhesives non-filling part was 1mm or less, and also was shown in drawing 1 . In this case, the structure of the 
above-mentioned porosity ceramic member is the same as that of the porosity ceramic member 30 and 
abbreviation. In addition, the above-mentioned porosity ceramic member may not be limited to the thing of a 
prism configuration which was illustrated, for example, may be configurations of arbitration, such as the shape 
of the shape of an elliptic cylinder, or the triangle pole. 

[0020] The depth from the end face of the ceramic structure of the above-mentioned adhesives non-filling part 
is 1mm or less. When the above-mentioned depth exceeded 1mm and loads, such as water pressure at the time 
of regenerating the ceramic structure by the oscillation, the collision, and high voltage rinsing in the case of 
migration of the ceramic structure or haulage, are applied to the edge of a porosity ceramic member, a chip may 
occur at this edge. 

[0021] What is not limited especially as construction material which constitutes the above-mentioned adhesives 
layer, for example, consists of an inorganic binder, an organic binder, an inorganic fiber, and an inorganic 
particle can be mentioned. 

[0022] As the above-mentioned inorganic binder, a silica sol, alumina sol, etc. are mentioned, for example. 
These may be used independently and may use two or more sorts together. In these, a silica sol is desirable. 
[0023] As the above-mentioned organic binder, a hydrophilic organic macromolecule is desirable and especially 
polysaccharide is desirable, for example. Specifically, polyvinyl alcohol, methyl cellulose, ethyl cellulose, a 
carboxymethyl cellulose, etc. are mentioned. In these, a carboxymethyl cellulose is desirable. It is because the 
fluidity at the time of setting up of a porosity ceramic member is secured and the outstanding adhesive property 
in an ordinary temperature field is shown. 

[0024] As the above-mentioned inorganic fiber, silica-alumina ceramic fiber, a mullite fiber, an alumina fiber, a 
silica fiber, etc. can be mentioned, for example. Such an inorganic fiber can raise the bond strength of an 
adhesives layer by becoming entangled with an inorganic binder, an organic binder, etc. 

[0025] As the above-mentioned inorganic particle, the inorganic particle of carbide and/or a nitride is desirable, 
for example, silicon carbide, silicon nitride, boron nitride, etc. are mentioned, for example. These carbide and 
nitrides have dramatically large thermal conductivity, and it contributes them to improvement in the thermal 
conductivity of an adhesives layer greatly. 

[0026] Moreover, although little moisture, a little solvent, etc. may be included besides the inorganic binder, the 
organic binder, the inorganic fiber, and the inorganic particle in the adhesives layer, such moisture, a solvent, 
etc. usually almost disperse with heating after applying an adhesives paste etc. 

[0027] Such an adhesives layer was formed between porosity ceramic members, and has pasted up these 
porosity ceramic members. However, it is necessary to form the above-mentioned adhesives layer so that the 
edge of a porosity ceramic member may not be overflowed, as explained in the above-mentioned Prior art. 
Therefore, it is difficult to form the above-mentioned adhesives layer so that the depth from the end face of the 
ceramic structure of the above-mentioned adhesives non-filling part may be set to 1mm or less. Therefore, as 
for the above-mentioned adhesives layer, in the ceramic structure of this invention, it is desirable to consist of 
adhesives layers B formed in the outside of the adhesives layer A and this adhesives layer A. It is because the 
depth from the end face of the ceramic structure of an adhesives non-filling part can be certainly set to 1mm or 
less. 

[0028] Drawing 4 (b) is the partial expanded sectional view in which it was typically shown near [ in which the 
above-mentioned adhesives layer B was formed ] the end face of the ceramic structure of this invention, and 12 
shows the adhesives layer B with which it newly filled up by the approach of mentioning later on the outside of 
the adhesives layer A. That is, in the adhesives non-filling part 1 1 which can be set in this case, when the 
adhesives layer agenesis part 16 shown in drawing 4 (a) is filled up with the adhesives paste used as the 
adhesives layer B and the adhesives layer B is formed, the part with which the above-mentioned adhesives paste 
was not filled up is pointed out. 

[0029] Although the adhesives layer B may be the thing of the same presentation as the adhesives layer 
(adhesives layer A) which consists of an inorganic binder which was mentioned above, an organic binder, an 
inorganic fiber, and an inorganic particle, it is desirable that it is a thing containing an inorganic binder, an 
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organic binder, and an inorgani^M-ticle. In case it becomes the thing excellHrin the thermal conductivity of 
the adhesives layer B and the ceramic structure is regenerated with heating of a heater etc., it is because the soak 
nature of the end face of the ceramic structure can be raised and the regeneration rate of the ceramic structure 
can be raised. 

[0030] In addition, why the heat conductivity of the adhesives layer B containing an inorganic binder, an 
organic binder, and an inorganic particle becomes a thing superior to the heat conductivity of the adhesives 
layer A which consists of an inorganic binder, an organic binder, an inorganic fiber, and an inorganic particle is 
explained in the manufacture approach of the ceramic structure of this invention mentioned later. 
[0031] What was explained in the above-mentioned adhesives layer as an example of the inorganic binder 
contained in the above-mentioned adhesives layer B, an organic binder, and an inorganic particle, and the same 
thing can be mentioned. 

[0032] The adhesives layer B may be rising a little from the end face of the ceramic structure, and an adhesives 
non- filling part will not exist in this case. In this case, as for the height from the end face of the ceramic 
structure to the end face of an adhesives packed bed, it is desirable that it is less than 0.5mm. If the above- 
mentioned height exceeds 0.5mm, in case the adhesives layer B will be formed, the adhesives paste used as this 
adhesives layer B serves as a flash inside the breakthrough of a porosity ceramic member, and a breakthrough 
may serve as blinding. Moreover, although mentioned later, when sticking masking material on the end face of 
a porosity ceramic member and manufacturing the ceramic structure, it becomes difficult to exfoliate the above- 
mentioned masking material. 

[0033] Although especially the construction material of the porosity ceramic member which constitutes the 
ceramic structure of this invention is not limited but various ceramics are mentioned, in these, thermal 
resistance is large, it excels in a mechanical property and large silicon carbide of thermal conductivity is 
desirable. 

[0034] As for the above-mentioned porosity ceramic member, it is desirable that it is what mean particle 
diameter becomes from the ceramic crystal which is 2-150 micrometers, and its 10-70 micrometers are more 
desirable. In order for the pore diameter of the pore which exists that the mean particle diameter of the above- 
mentioned ceramic crystal is less than 2 micrometers in the interior of a porosity ceramic member to become 
small too much and to start blinding immediately, functioning as a filter becomes difficult. On the other hand, 
when the mean particle diameter of the above-mentioned ceramic crystal exceeds 1 50 micrometers, the pore 
diameter of the pore which exists in the interior becomes large too much, and there is a possibility that the 
reinforcement of a porosity ceramic member may fall. Moreover, it is not so easy to manufacture the porosity 
ceramic member which has the open pore of a predetermined rate and has the ceramic crystal that mean particle 
diameter exceeds 1 50 micrometers itself. Moreover, as for the average pore diameter of such a porosity ceramic 
member, it is desirable that it is 1-40 micrometers. 

[0035] Moreover, the sealant layer is formed in the periphery section of the ceramic structure of this invention. 
Although especially the ingredient that constitutes the above-mentioned sealant layer is not limited, either, the 
thing containing heat-resistant ingredients, such as an inorganic fiber and an inorganic binder, is desirable. The 
sealant layer may be constituted by the same ingredient as the adhesives layer A mentioned above. Moreover, 
although especially the configuration of the ceramic structure of this invention is not limited but the shape of a 
cylindrical shape and a prism configuration are also available, as shown in drawing 1 , the cylindrical shape-like 
thing is usually used well. 

[0036] Since the depth from the end face of the above-mentioned ceramic structure of an adhesives non-filling 
part is 1mm or less as above-mentioned, in the end face of the ceramic structure, as for the ceramic structure of 
this invention, the porosity ceramic member and the adhesives layer form the abbreviation same side. Therefore, 
the above-mentioned adhesives layer has the effectiveness of reinforcing the edge of a porosity ceramic 
member, and the ceramic structure of this invention becomes what a chip did not occur at the edge of a porosity 
ceramic member, and was excellent in endurance with the water pressure at the time of regenerating by the 
oscillation, the collision, and high voltage rinsing in the case of migration or haulage etc. even if it was the case 
where a load strong against the edge of a porosity ceramic member was applied. 

[0037] Next, the manufacture approach of the ceramic structure of this invention is explained. Two or more 
porosity ceramic members by which many breakthroughs separated the septum and the manufacture approach 
of the ceramic structure of this invention was installed in the longitudinal direction side by side band together 
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through an adhesives layer. It i^^^manufacture approach of the ceramic strt^rare constituted so that the 
septum which separates the abov^mentioned breakthrough might function as a filter for particle uptake. Apply 
the adhesives paste A to the side face of the above-mentioned porosity ceramic member, and the process which 
carries out the laminating of other porosity ceramic members after the above-mentioned adhesives paste A is 
repeated. The ceramic layered product making process which finishes setting up a ceramic layered product, and 
the hollow clay building block making process which cuts a part of above-mentioned ceramic layered product, 
and produces a hollow clay building block, The adhesives paste restoration process filled up with the adhesives 
paste B so that the depth from the end face of the ceramic structure of the adhesives non-filling part with which 
adhesives are not filled up into the adhesives layer agenesis part between the above-mentioned porosity ceramic 
members may be set to 1mm or less, It is characterized by including the sealant layer formation process which 
forms a sealant layer in the periphery section of the above-mentioned hollow clay building block. 
[0038] In this invention, a ceramic Plastic solid is produced first. After mixing ceramic powder, a binder, and 
dispersion-medium liquid and preparing the mixed constituent for Plastic solid production in this process, by 
performing extrusion molding of this mixed constituent, the ceramic Plastic solid with which many 
breakthroughs separated the septum and were installed in the longitudinal direction side by side is produced, by 
drying this Plastic solid after this, dispersion-medium liquid is evaporated and the ceramic Plastic solid 
containing ceramic powder and resin is produced. In addition, little dispersion-medium liquid may be contained 
in this ceramic Plastic solid. 

[0039] The configuration of this ceramic Plastic solid is isomorphism-like mostly with the porosity ceramic 
member 30 shown in drawing 2 , and also may be configurations of arbitration, such as the shape of the shape 
of an elliptic cylinder, or the triangle pole. In addition, at this process, the part equivalent to a filler 32 serves as 
a cavity. 

[0040] Although various ceramics are mentioned as the ceramic structure of this invention mentioned above 
explained as the above-mentioned ceramic powder, in these, thermal resistance is large, it excels in a 
mechanical property and large silicon carbide of thermal conductivity is desirable. Moreover, although 
especially the particle size of the above-mentioned ceramic powder is not limited, either, what has few 
contraction at a next baking process is desirable, for example, what combined the powder 100 weight section 
which has the mean particle diameter which is about 0.3-50 micrometers, and the powder 5-65 weight sections 
which have the mean particle diameter of about 0.1-1.0 micrometers is desirable. 
[0041] It is not limited especially as the above-mentioned binder, for example, methyl cellulose, a 
carboxymethyl cellulose, hydroxyethyl cellulose, a polyethylene glycol, phenol resin, an epoxy resin, etc. can 
be mentioned. The loadings of the above-mentioned binder usually have desirable 1-10 weight section extent 
to the above-mentioned silicon carbide powder 100 weight section. 

[0042] It is not limited especially as the above-mentioned dispersion-medium liquid, for example, alcohol [, 
such as an organic solvent; methanol, ], such as benzene, water, etc. can be mentioned. Optimum dose 
combination of the above-mentioned dispersion-medium liquid is carried out so that the viscosity of the above- 
mentioned resin may become fixed within the limits. 

[0043] Next, the process which obturates the above-mentioned breakthrough of the produced ceramic Plastic 
solid in the shape of an obturation pattern with a restoration paste as an obturation process is performed. In this 
case, some breakthroughs are obturated with a restoration paste by contacting the breakthrough of a ceramic 
Plastic solid in the mask with which puncturing was formed in the shape of an obturation pattern, and making a 
restoration paste invade into it from puncturing of the above-mentioned mask at the above-mentioned 
breakthrough. 

[0044] Or it will not be the mixed constituent and this appearance which were used as the above-mentioned 
restoration paste on the occasion of manufacture of a ceramic Plastic solid, what added the dispersion medium 
further to the above-mentioned mixed constituent is desirable. 

[0045] Next, the process which pyrolyzes the resin in the ceramic Plastic solid produced by the above- 
mentioned process etc. as a cleaning process is performed. At this cleaning process, after laying the above- 
mentioned ceramic Plastic solid on the fixture for cleaning, it carries in to a cleaning furnace and usually heats 
at 400-650 degrees C under an oxygen content ambient atmosphere. Thereby, while resinous principles, such as 
a binder, vaporize, it decomposes and disappears and only ceramic powder remains mostly. 
[0046] Next, the process which lays the degreased ceramic Plastic solid on the fixture for baking, and calcinates 
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it as a baking process is perforrrlBJ\t this baking process, the porosity ceraiMKnember of the shape of a 
column by which the breakthrou^Fof a large number as shown in drawing 2 separated the septum, and was 
installed in the longitudinal direction side by side is manufactured by heating the degreased ceramic Plastic 
solid at 2000-2200 degrees C under inert gas ambient atmospheres, such as nitrogen and an argon, and making 
ceramic powder sinter. 

[0047] In addition, at a series of processes of resulting [ from a cleaning process ] in a baking process, the 
above-mentioned ceramic Plastic solid is carried on the fixture for baking, and it is desirable to perform a 
cleaning process and a baking process as it is. It is because it can prevent that can perform a cleaning process 
and a baking process efficiently, and carry, and a ceramic Plastic solid gets damaged in a substitute etc. 
[0048] Next, the adhesives paste A is applied to the side face of the porosity ceramic member which carried out 
[ above-mentioned ] manufacture, other processes which carry out a porosity ceramic member laminating are 
repeated after the above-mentioned adhesives paste A, and the ceramic layered product making process which 
finishes setting up a ceramic layered product is performed. 

[0049] What consists of what consists of the same presentation as the adhesives layer A which was excellent in 
bond strength and thermal resistance, and was usually explained as the above-mentioned adhesives paste A in 
the ceramic structure of above-mentioned this invention also with comparatively good thermal conductivity, 
i.e., an inorganic binder, an organic binder, an inorganic fiber, an inorganic particle, etc. is used. 
[0050] Two side-faces 30a which turned to the porosity ceramic member 30 upside laid on the base 60 where 
the cross section was constituted by the V character configuration in this ceramic layered product making 
process as shown in drawing 5 , The above-mentioned adhesives paste A is used for 30b for the brush, a 
squeegee, a roll, etc., an about 1-1 0mm adhesives paste agenesis part is left and printed from the both ends of 
the porosity ceramic member 30, and the adhesives paste layer 61 of predetermined thickness is formed. And 
after forming this adhesives paste layer 61 , it carries out by repeating the process which carries out the 
laminating of other porosity ceramic members 30, and the prismatic form ceramic layered product of 
predetermined magnitude is produced. 

[0051] When the above-mentioned adhesives paste A is printed just before the end face of the porosity ceramic 
member 30, the reason for leaving the above-mentioned adhesives paste layer agenesis part, and forming the 
adhesives paste layer 61 here is the process which carries out the laminating of other porosity ceramic members 
30, and is because the above-mentioned adhesives paste A closes a flash and a breakthrough to the end face of 
the porosity ceramic member 30. 

[0052] Next, after using the ceramic layered product which carried out in this way and was produced as the 
adhesives layer A which heats on 50-150 degrees C and the conditions of 1 hour, is made to dry and harden the 
adhesives paste layer 61, and has a groove adhesives layer agenesis part with a depth of about l-10mm from the 
end face of the above-mentioned ceramic layered product, a part of above-mentioned ceramic layered product is 
cut, and the hollow clay building block making process which produces the above-mentioned hollow clay 
building block is performed. Although especially the configuration of the hollow clay building block to produce 
is not limited, it is usually a cylindrical shape-like. 

[0053] The approach which is not limited especially as an approach of cutting a part of above-mentioned 
ceramic layered product, for example, cuts the periphery section of the above-mentioned ceramic layered 
product using a diamond cutter etc. can be mentioned. 

[0054] Next, the adhesives paste restoration process which fills up the adhesives layer agenesis part between the 
above-mentioned porosity ceramic members with the above-mentioned adhesives paste B is performed. 
[0055] Although it consists of the same presentation as the above-mentioned adhesives paste A as the above- 
mentioned adhesives paste B, it is desirable that it is a paste containing an inorganic binder, an organic binder, 
and an inorganic particle. It is because it can become that in which especially thermal conductivity was 
excellent in the adhesives paste B being such a presentation, and the soak nature of the end face of the ceramic 
structure to manufacture can be raised, temperature distribution can hardly occur in the end face of the ceramic 
structure and the regeneration rate of the ceramic structure can be raised in the case of regeneration of the 
ceramic structure at a heater etc. 

[0056] Here, although the reason the thermal conductivity of the adhesives paste B containing the above- 
mentioned inorganic binder, an organic binder, and an inorganic particle becomes a thing superior to the 
thermal conductivity of the above-mentioned adhesives paste A is not clear, it is thought that it is as follows. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



7/11/2005 



JP,2002-224517,A [DETAILED DESCRIPTION] 



Page 7 of 1 1 



The presentation of the adhesiv^^Bste A is a paste which consists of an inor^Kic binder, an organic binder, an 
inorganic fiber, and an inorganic particle, and the point of difference with the presentation of the adhesives 
paste B is usually whether the inorganic fiber is contained as mentioned above. 

[0057] In the adhesives paste A which consists of such a presentation, it is the above-mentioned inorganic 
fiber's becoming entangled with the above-mentioned inorganic binder and an organic binder, and existing, and 
the adhesives paste's A becoming the thing excellent in that bond strength according to the effectiveness of this 
tangle, and placed between the front faces and the interior of the above-mentioned inorganic fiber by the above- 
mentioned inorganic particle, and the adhesives paste A will become comparatively good [ that thermal 
conductivity ]. 

[0058] However, although mentioned later, since this adhesives paste A is that with which it is filled up as 
slushes into the adhesives layer agenesis part between porosity ceramic members, the above-mentioned 
inorganic fiber carries out orientation of it in the direction parallel to the side face of a porosity ceramic member 
by the floating orientation in the case of restoration. That is, since the heat which spreads between porosity 
ceramic members advances in the direction vertical to the orientation of the above-mentioned inorganic fiber, 
the inorganic fiber which carried out orientation is considered to bar progress of heat. It is thought that the 
adhesives paste B containing the above-mentioned inorganic binder, an organic binder, and an inorganic particle 
becomes that in which heat spread between porosity ceramic members very good, and especially thermal 
conductivity was excellent on the other hand since the above-mentioned inorganic fiber is not contained. 
[0059] In addition, since the adhesives paste B of such a presentation does not contain an inorganic fiber during 
the presentation, naturally it is inferior to the adhesive strength which pastes up porosity ceramic members 
compared with the adhesives paste A. however, the adhesives paste A is formed in few several mm parts from 
the both ends between porosity ceramic members between porosity ceramic members — **** — since it did not 
pass but the adhesives paste A occupies other [ the great portion of], the above-mentioned adhesives paste A 
fully secures the adhesive strength of porosity ceramic members, and problems, such as decomposition and 
breakage, do not produce it in the ceramic structure which bond strength falls and manufactures 
[0060] It is not limited especially as an approach of filling up the adhesives layer agenesis part between porosity 
ceramic members with the above-mentioned adhesives paste B. For example, the approach of filling it up with it 
using a restoration member, as stuffs the adhesives paste B into the above-mentioned adhesives layer agenesis 
part, The adhesives paste B can be held in a tube etc., the head of the above-mentioned tube can be inserted in 
the above-mentioned adhesives layer agenesis part, and the approach with which it is filled up while moving a 
tube along with an adhesives layer agenesis part can be mentioned. 

[0061] Moreover, in this adhesives paste restoration process, although suitably adjusted according to the depth 
from the end face of the hollow clay building block of the above-mentioned adhesives layer agenesis part, it is 
necessary to adjust the amount which fills up an adhesives layer agenesis part with the adhesives paste B so that 
the depth to the end face of the adhesives paste B with which it was filled up from the end face of a hollow clay 
building block may be set to 1mm or less. If the depth from the end face of a hollow clay building block to the 
end face of the adhesives paste B exceeds 1mm, a chip will occur at the edge of a porosity ceramic member 
with the water pressure at the time of regenerating the ceramic structure by the oscillation, the collision, and 
high voltage rinsing in the case of migration of the ceramic structure manufactured, or haulage etc. 
[0062] Moreover, the adhesives paste B which carried out [ above-mentioned ] restoration may be rising a little 
from the end face of a hollow clay building block, and it is desirable for the height from the end face of a 
hollow clay building block to the end face of the adhesives paste B to be less than 0.5mm in this case. If the 
above-mentioned height exceeds 0.5mm, the adhesives paste B serves as a flash inside the breakthrough of a 
porosity ceramic member, and a breakthrough may serve as blinding. Moreover, although mentioned later, 
when sticking masking material on the end face of a porosity ceramic member and manufacturing the ceramic 
structure, it becomes difficult to exfoliate the above-mentioned masking material. 

[0063] Although it is not limited especially as the above-mentioned restoration member but the thing of various 
gestalten can be mentioned, for example, tabular can bound on the upper and lower sides and right and left of 
the core material 22 of the shape of a cylinder as shown in drawing 3 , and a member 21 can mention the thing 
of the structure attached in the direction of a major axis of a core material 22 at parallel. In addition, drawing 3 
R> 3 (a) is the perspective view having shown an example of the above-mentioned restoration member 
typically, and (b) is the front view. 
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[0064] What is not limited espe^^v as a core material 22, for example, conS^of resin, a metal, a ceramic, 
rubber, etc. can be mentioned, the configuration may not be limited especially in the shape of a cylinder, either, 
but you may be a prismatic form thing. Moreover, especially the size is not limited, either but it is suitably 
adjusted according to the magnitude of a hollow clay building block. 

[0065] It bounds and, as for a member 21 , it is desirable that it is an elastic body. Although explained later, in 
case an adhesives layer agenesis part is filled up with the adhesives paste B using the restoration member 20, it 
is for not damaging a hollow clay building block front face. Moreover, by bounding, especially the size of a 
member 21 may not be limited, it may be suitably adjusted according to the magnitude of a hollow clay 
building block, the number may not be limited to four, either, but you may be three or less, and may be five or 
more. 

[0066] It is not limited especially as the above-mentioned elastic body, for example, plastics foam, such as 
elastomers, such as synthetic rubber and polyisobutylenes, such as styrene-butadiene rubber, butadiene rubber, 
polyisoprene rubber, chloroprene rubber, polyurethane rubber, and silicone rubber, and polyethylene, foaming 
polyurethane, form polystyrene, polyethylene foam, and polypropylene foam, other natural rubber, sponge 
rubber, etc. can be mentioned. 

[0067] as the approach of filling up an adhesives layer agenesis part with the adhesives paste B using such a 
restoration member 20 — for example — first — 1 or 2 or more — bounded, the adhesives paste B was made to 
hold to the principal plane of a member 21, and this adhesives paste B was held — it bounds and the amount of 
[ of a member 21 ] long side is made to contact the end face of a hollow clay building block And rotating the 
restoration member 20, bounding on the end face of a hollow clay building block, and rubbing a member 21, it 
can bound, a member 21 can be moved along with an adhesives layer agenesis part, and the approach of filling 
up with the adhesives paste B the adhesives layer agenesis part formed near the end face of a hollow clay 
building block can be mentioned. 

[0068] Here, masking material is beforehand stuck on the ends side of a porosity ceramic member in front of the 
above-mentioned ceramic layered product making process, and the approach of applying the adhesives paste B 
and filling up an adhesives layer agenesis part with the adhesives paste B in the above-mentioned adhesives 
paste restoration process, from on the above-mentioned masking material which exists in the end face of a 
hollow clay building block, is desirable. It is because the overflowing adhesives paste B can prevent closing a 
breakthrough certainly when the adhesives paste B overflows into the end face of a porosity ceramic member. 
[0069] What was not limited especially as the above-mentioned masking material, for example, applied the 
binder on the base material film can be mentioned. 

[0070] Although what is not limited especially as the above-mentioned base material film, for example, consists 
of paper, cloth, resin, etc. can be mentioned, since it excels in thermal resistance, it is desirable that it is a base 
material film made of resin. In such a base material film made of resin, it is most desirable that it is a PET film. 
It is because it excels in thermal resistance and especially endurance. 

[0071] Moreover, it is not limited especially as the above-mentioned binder, for example, rubber system 
binders, such as a polyisobutylene, SBR, isobutylene isoprene rubber, and chloroprene rubber, other acrylic 
binders, etc. can be mentioned. 

[0072] Next, manufacture of the ceramic structure of this invention is ended by performing the sealant layer 
formation process which forms a sealant layer in the periphery section of the hollow clay building block which 
filled up the adhesives layer agenesis part with the adhesives paste B. 

[0073] The supporter material which was not limited especially as an approach of forming the above-mentioned 
sealant layer, for example, was equipped with the revolution means is used, the above-mentioned hollow clay 
building block is supported to revolve and rotated in the direction of a revolving shaft, and the lump of the 
sealant paste used as the above-mentioned sealant layer is made to adhere to the periphery section of a revolving 
hollow clay building block. And the approach of forming a sealant layer in the periphery section of a hollow 
clay building block can be mentioned by evaporating moisture by extending a sealant paste using plate-like part 
material etc., forming a sealant paste layer, and making it dry by next, for example, the temperature of 120 
degrees C or more. In addition, in the desiccation process of this sealant paste layer, the adhesives paste B filled 
up with the before process into the adhesives layer agenesis part is dried simultaneously. 

[0074] The paste which is not limited especially as the above-mentioned sealant paste, for example, consists of 
the same presentation as the above-mentioned adhesives paste A can be mentioned. 
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[0075] By carrying out each pr<fl^p of the manufacture approach of the cerSlK structure of this invention 
explained above, the ceramic structure whose depth from the end face of the ceramic structure of an adhesives 
non-filling part is 1mm or less can be manufactured. That is, even if it is the case where a load strong against 
the edge of the porosity ceramic member which constitutes the ceramic structure is applied with the water 
pressure at the time of regenerating the ceramic structure by using the manufacture approach of the ceramic 
structure of this invention by the oscillation, the collision, and high voltage rinsing in the case of migration or 
haulage etc., the ceramic structure excellent in the endurance which a chip does not generate at the above- 
mentioned edge can be manufactured. 
[0076] 

[Example] Although an example is hung up over below and this invention is explained to it in more detail, this 
invention is not limited only to these examples. 

[0077] The mixed constituent of a raw material was prepared by blending the alpha mold silicon carbide 
powder 70 weight section with example 1 mean particle diameter of 1 0 micrometers, the beta mold silicon 
carbide powder 30 weight section with a mean particle diameter of 0.7 micrometers, the methyl cellulose 5 
weight section, the dispersant 4 weight section, and the water 20 weight section, and mixing to homogeneity. 
The extruding press machine was filled up with this mixed constituent, and the silicon carbide Plastic solid of a 
honeycomb configuration was produced in extrusion rate 1000 mm/min. This silicon carbide Plastic solid is the 
same as that of the porosity ceramic member 30 shown in drawing 2 almost, that magnitude is 
33mmx33mmx300mm, and the number of breakthroughs is 31-/cm2. The thickness of a septum was 0.35mm. 
[0078] The porosity silicon carbide member was manufactured by drying this silicon carbide Plastic solid using 
the dryer by microwave or hot blast, considering as a silicon carbide Plastic solid desiccation object, degreasing 
at 450 degrees C, after using the above-mentioned mixed constituent and the bulking agent paste of this 
component for this desiccation object and filling it up with a bulking agent in the predetermined part of the 
breakthrough of a silicon carbide sintered compact, and carrying out heating baking at 2200 degrees C further. 
[0079] Next, the masking material (NITTO DENKO [ CORP. ] make: No.315) which consists of a PET film 
which applied the thermosetting rubber system binder as a binder was stuck on the ends side of the above- 
mentioned porosity silicon carbide member. 

[0080] Next, 24 % of the weight of silicon carbide particles and 1 8 % of the weight of water were mixed and 
kneaded [ as 18 % of the weight (the content of Si02 in a sol: 30 % of the weight) of silica sols, and an organic 
binder ] as an inorganic binder as 36 % of the weight (shot content of 3%, fiber length of 0. 1-1 00mm) of silica- 
alumina ceramic fiber, and an inorganic particle as 4 % of the weight of carboxymethyl celluloses, and an 
inorganic fiber, and the adhesives paste was prepared. 

[0081] Next, leave a 5mm adhesives paste agenesis part to the side face of a porosity silicon carbide member 
which manufactured from an end face, apply the above-mentioned adhesives paste to it, and an adhesives layer 
is formed in it. After having repeated the process from formation of a glue line to the laminating of a porosity 
silicon carbide member after carrying out the laminating of other porosity silicon carbide members on this 
adhesives layer, and finishing setting up four length and the porosity silicon carbide member of four width, it 
was made to dry and harden in 100 degrees C and 1 hour, and the ceramic layered product was produced. 
[0082] And this produced ceramic layered product was cut with a diameter of 143mm in the shape of a cylinder 
using the diamond cutter, and the hollow clay building block was produced. In addition, the maximum depth of 
the adhesives layer agenesis part formed near the end face of this hollow clay building block was 5mm. 
[0083] Next, the above-mentioned adhesives layer agenesis part was filled up with the above-mentioned 
adhesives paste using the restoration member shown in drawing 3 from on the masking material which exists in 
the end face of the above-mentioned hollow clay building block. 

[0084] And the sealant paste layer which becomes the periphery section of the above-mentioned hollow clay 
building block from the same presentation as the above-mentioned glue line was formed, and the ceramic 
structure which consists of porosity silicon carbide was manufactured by exfoliating the backward above- 
mentioned masking material which dried the above-mentioned sealant paste layer and was used as the sealant 
layer. The maximum depth of the adhesives non-filling part of the end face of the ceramic structure concerning 
this example 1 was 1mm. 

[0085] The adhesives paste B which mixed and kneaded 45 % of the weight of silicon carbide particles and 25 
% of the weight of water into the example 2 adhesives layer agenesis part, and prepared it as an inorganic 
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igtffc carboxymethyl celluloses and an inorgail^article as 25 % of the weight 



binder into it as 5 % of the weig 

(the content of Si02 in a sol: 30 ^Tof the weight) of silica sols and an organic binder was used, and also the 
ceramic structure was manufactured like the example 1 . The maximum depth of the adhesives non-filling part 
of the end face of the ceramic structure concerning this example 2 was 1mm. 

[0086] The ceramic structure which applied the adhesives paste even to the abbreviation end face of a porosity 
silicon carbide member, and the adhesives paste layer was formed when not sticking masking material on the 
end face of an example of comparison 1 porosity silicon carbide member but finishing setting up this porosity 
silicon carbide member, and also consists of porosity silicon carbide like an example 1 was manufactured. In 
addition, the maximum depth of the adhesives non-filling part of the end face of the ceramic structure 
concerning the example 1 of a comparison was 2mm. 

[0087] An example of comparison 2 adhesives paste restoration process was not performed, and also the 
ceramic structure was manufactured like the example 1 . In addition, the maximum depth of the adhesives non- 
filling part of the end face of the ceramic structure concerning the example 2 of a comparison was 5mm. 
[0088] The following approaches estimated the existence of the blinding of the breakthrough which exists in the 
end face of the ceramic structure concerning examples 1 and 2 and the examples 1 and 2 of a comparison, the 
existence of generating of a chip, endurance, and the soak nature of an end face, and the result was shown in the 
following table 1 . 

[0089] (1) It checked by viewing about whether blinding has occurred in the breakthrough which exists in the 
end face of each ceramic structure in which blinding carried out existence manufacture. 

[0090] (2) It checked by viewing whether the chip would have occurred in the comer of the edge of the porosity 
silicon carbide member which constitutes the ceramic structure from the oscillation and collision in the case of 
the migration of each ceramic structure in which generating of a chip carried out existence manufacture, or 
haulage. 

[0091] (3) It checked by viewing whether a chip would occur at the edge of the porosity silicon carbide member 
which constitutes each ceramic structure by performing rinsing processing with the same water pressure of 
10MPa(s) as high voltage rinsing performed to each ceramic structure in which endurance carried out 
assessment manufacture at the time of regeneration of the ceramic structure. 

[0092] (4) The end face of each ceramic structure in which the soak nature of an end face carried out assessment 
manufacture was heated to 900 degrees C using the heater, the maximum temperature and minimum 
temperature in the end face were measured with the thermostat viewer, and it checked whether temperature 
distribution would occur. 
0093] 
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[0094] The ceramic structure concerning examples 1 and 2 was excellent in the endurance to which blinding 
does not occur in the breakthrough which exists in the end face, and a chip does not generate the above- 
mentioned ceramic structure in a porosity silicon carbide member with the water pressure at the time of the 
oscillation, the collision, and high voltage rinsing processing in the case of migration or haulage so that clearly 
from the result shown in a table 1 . on the other hand, although it was, since [ of having excelled in the 
endurance to which a chip does not generate this ceramic structure in a porosity silicon carbide member with the 
water pressure at the time of the oscillation, the collision, and high voltage rinsing processing in the case of 
migration or haulage ] blinding had occurred in the breakthrough, the ceramic structure concerning the example 
1 of a comparison was a thing inferior to the particulate collection efficiency as a filter. Moreover, the ceramic 
structure concerning the example 2 of a comparison was what a chip generates the above-mentioned ceramic 
structure in a porosity silicon carbide member with the water pressure at the time of the oscillation, the 
collision, and high voltage rinsing processing in the case of migration or haulage, and is inferior to endurance, 
although blinding was not checked by the breakthrough. 
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[0095] Moreover, although the^^p>erature gradient in the end face of the cSKic structure concerning an 
example 2 is 25 degrees C as a result of heating the end face of each ceramic structure to 900 degrees C and 
measuring the temperature gradient of the maximum temperature and minimum temperature in the end face as 
shown in a table 1 , and heated by abbreviation homogeneity, the temperature gradient in the end face of the 
ceramic structure concerning an example 1 and the example 1 of a comparison is 50-70 degrees C, and some 
temperature distribution were checked. Moreover, the temperature gradient of the maximum temperature and 
minimum temperature in the end face of the ceramic structure concerning the example 2 of a comparison is 1 00 
degrees C, and temperature distribution were checked clearly. 
[0096] 

[Effect of the Invention] As mentioned above, since the depth from the end face of the above-mentioned 
ceramic structure of an adhesives non-filling part of the ceramic structure of this invention is 1mm or less as 
explained, the above-mentioned adhesives layer presents the effectiveness of reinforcing the edge of a porosity 
ceramic member, and even if it is the case where a load strong against the edge of the above-mentioned porosity 
ceramic member is applied, it becomes the thing excellent in the endurance which a chip does not generate at 
the above-mentioned edge. 

[0097] Moreover, since the manufacture approach of the ceramic structure of this invention is as having 
mentioned above, it can manufacture the ceramic structure whose depth from the end face of the ceramic 
structure of an adhesives non-filling part is 1mm or less. That is, even if it is the case where a load strong 
against the edge of the porosity ceramic member which constitutes the ceramic structure by using the 
manufacture approach of the ceramic structure of this invention is applied, the ceramic structure excellent in the 
endurance which a chip does not generate at the above-mentioned edge can be manufactured. 
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30 ja<O*«yaSrlt-rwfc-Tr#?LK-fc9 5y^<B«t3 0«r« 

[0 0 0 7]fc ro#7LK-fey 5 yy£W3 0 trg 
SFSSS 14 4: tt%1fe&M^—*.Y&jt\'X&&M&M-t 
5rtiat)t7$7^ Hi*5:iB^±(f , S£««. @t 
glttCMUXt^J-^yny^i 5£f£Sii-5o 
^LX, wO-fey 5 yy-7*nyy l 5<O^SC^i^— /V 
«-Jll 3?r^fig;i-5w ttdiO-fey 5yy«at^l 0 Sr 

[0 0 0 8] L/&»L&a*e>, rcOJ: 5^feT?iry 5 y 
40 y*it*l 0*§g5£LJ;5 ti-^t. ±l5-fey5yy« 
■*©fi*±»fXSlc*jv^T» #5L8-fey 5 yyg&fl- 3 
0 <7>{K)E(c^ Lfc^»#J^-y h^#-7LS-fey 5 y y 
S&W 3 O^SSffi^-lCte^fctiU Sii?L3 1 ^Efe^n- 
TV^fflJ^f**U «a?L3 lSrlv^X'UprtiS 

[0 0 0 9] roj: 5JwJilEg*^-y hds, nmn 
3 1 trSV^T*U*p 1J4@IS^») t^CfJ, 

-fey 5 y y^5tft:i 0©7^/V? l,T©»«*s<STU 

xu?. 

50 [ooiol^rx, roi^iMi^MciS 



3 




TLSir 7 S 3 0 ©Sgglcte^-ffi $ ft^ i p IC, 

[0 0 11] H4 (a) ^ KO^fiJftS. 

1 6©t7 5 s^*ii#roi$®a>t>cDS§£l;S: x ImmSr 
lilOmmll-pfccft, ffiot, iOi5 4t7? 
y y «3tflc©S8ffiT?Wu #7LH-fe 9 5 y y 3 0 o>i& 

[0 0 12] -fe7$ yy1f?j£#©iS®;as:: 

[0 0 13] r©J;5^. #?l»-fe?5y^«WO«a 
»it#Mc» t UT©«ftS:*fctr £ tfT** 

[0 0 14] 
[0 0 15] 

lWB«r«H)ti-Sfc«>0#a] *?S93©-1ry 5 y y*5t 
LT«l«gi-5J:3te*riSS*tfc-fe9 5 yy o 
[0 0 16] v9W3bfcnWk* 



(3) 2002-224517 
^SffcoT, JbE#?LSl-tr?§yy-«WtaH*a5fc» 85 

x. ±7s.-y?mfs#&m*±rfz j t : 7 5.-y*mm&VF 

ffiltt, ±B*?5 y 1MHJDIHU 

. ±ffi#?L®-fe: 5 5 y y ttttno*MNnJI*tf*ifttta- 
S y * tt&tt <7>$&Bd> fc £ # 1 mmfitT k * 5 J: 5 

io Kg«si~;-y. k b sraati-ssaHfiks-* 
j&i-s is-*wmmf$.T.m t r t ^ 1-5. 

[0 0 17] 

[0 0 18] |U«><C % *«ict7 5 yy-fltaWWcov* 
y-(^*HMMJifc^LT«R«*jfc$*u JbffiJTilft 

20 %r§t 5 Hmwiraiiius y*t*fk vxmm-tz «t 5 

(KT> S^^J*7i5*a5^ k fc v n 0 ) © JiE* 7 5 y 7 
*£i-5. 

[0 0 19] ill?, *»91©-fe? 5 y 

30 ^"CtSo ±E*?LJI-fe9 5y^aWo*3ft 

±mg-nm-* ? 5 y y SMttt, Lfc i 5 ftA^NK 

[00 2 0] ±15^»SI*7t*§15^0-lry 5 y 
0*B4»60S*ttlminaTTi!)5. ±EJSB**s, 1 

iBBJMW*, RV. m&Tkmz. t. V % y y «5g^© 

[00 2 1] ±IEg*^JgSr«^-r6»St UTf4#(^ 
«SS*i/-T» mini. ^«^^y* 

[0 0 2 2] ilSM^M^^-i: utfi, «jttf, > 

y*y*/K r^5-^y*A^f*J*»f tns. rttp>(4, m 

50 [002 3] JiEfftt/W ^y*~ t LTJ4v A 



5 




(4) 



[0 0 2 4] ±fE««aa£i LTtt. fU*- 

10 0 2 5] _Lf£3ifiB«F?- £ Ltli> mtm& 
[0 0 2 6] Sfc, g&**8Jgf> Ktt» 

[0 0 2 7] r©i5*ie**iJiH:*?Ut-fe7 5s'^» 

TV*5. J:Efl6*Offllfl:»V^lll«L 
fcJI5. Jif^^JSfi. ^?ug-fe7 5yygat®ig«5 

yymmmz&^x, ±wmmmmi±. mmmmAt®. 
tix^zzt#m$.vw 

[0 0 2 8] H4 (b) ft, JhGft**IJlBtfJ*jftS*L 
y 5 y ^«ft*0*BBja«fc«*Wfca%U 

6 fc, &3t3JJi B b * 5»*3B^-X b UTgt 
[0 0 2 9] SJMMBtt. ±^Lfcip^ *S*'<-f 
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[0030] tMK-f^-, a 

[0 0 3 1] JiB»3|fJBJiB^*ii5«i»'<-f 

[0 0 3 2] gMftMBtt. t75 y^«3tt*OJBffia» 
e>2g=Fffi5_k3So-n^-ct>J:<, 8Mfffl| 
*^#»#l*#&bfcv*r.fcK:5fc5. droits t7? 
y y *g:it#©#g® t1> (nmm £ T-^ilS $ 

(4 X 0. 5mm£trtTf*>5rtaJaSU\ JilEi*$^ 
0. 5mmtix.5i, KftftJI B frBlft-rSffK:. 0E 
S*#JJi B t ft3«*#J-<-y. h ##*LIHr 7 5 y y SB 

[0 0 3 3] *3§9§©iry5. y?Mm#&ffif&-tZ>&Jl 

[oo34] ±m^nm±7 ? ?^ Atm* 

2 — 15 0 /zm£Hr7$ y ^^FAd»&^5 ^©TfoS r. 
b&m$.L<. 1 0~7 0 (imJSJ: 9SiU\ ±.§5ir 

ftOi-tf, itC(c:@l§^ 5S:@wi-fc»e), 7w/vytL 
SO^SS^ 150<i mSr@^5 t , • ; e©rt§CJC#SE 

*#7LSir 5 5 y 9 mi ©¥^StTL^«4 1 ~ 4 0 m m"C 
[0 0 3 5] *38W«>-fe9 5yy«3ftfl:©^-«» 
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J:9«j*SHTV^TtJ:v%. £7t, ^?tm<0±7 5 

[0 0 3 6] _Li$tf>a!K 5 y^S5S^ 

lis «3lMI**««»0±B-fe7 5y^«SM:©»iBi6» 

[0 0 3 7] ft I', *»E®-fc?5 y*«3ft*0>«SE*T 

t L T 1MB-*- Sip fcSidt $ 55^ 

h A -hi2&*#J-I-* hA©_h 

Silt, ±13*7 5 y^SW*©— «*:9)IMU -fc? 
J^7*n y ^ Srf«i-«-t 75-^7*n?# fl&XS 
±E#?LK*5 5yy-^W©^»«#»jMMi- 

£ . ±fair 7%.yt-7vy9 Oft-Attic 
[0 0 3 8] **WCI4» 193ft K» ^7 $ y ?AXH**r 

iciO, *»©KiB?L*s|)WSrll-crS**i<(ilcSfe«S 
ixfc-fcySyy-jfcJBfMrfmu w*>j*HM*fc 

£ 8fBg t Sr^tffe 7$^ rtJBfcSrfBK-i-S. * 

[0 0 3 9] r©-fe?Sy^a»ftO»«». IH2tC^ 
b7t#7LSir7 5 y *SB*t3 0 i»If^^T?*>5« 



(5) 2002-224517 

[0 0 4 0] ±Bt5Sy?»*tLTI4, Ji3^L7t* 
*W©*y5y**iW*-eBWiUfc»?>» i*©t7? 

V>fc©36S$J£L<, 09;tlis 0. 3~5 0 B mSI©? 
*&feSSr^i-5«&*l 0 Oft*tt& O. 1-1. 0 um 

a*o3pj(&ttft**i-5»3i5 5 ~ 6 5 mage t 

[0 0 4 1] ±e^:^— fcLTtt*KH£SJvf\ 

-eta. -hfE^-r v^-oe**!** ±e«fl^ 
«»*ioolt«fc»Lr, i~i omftSBg£## 

[0 0 4 2] JiE^-tHWKfc LTfi^KRB^ixT, {BJ 
[0 0 4 3] Jfcfc, itPXiirbT, ^Jftfct7$ 

30 [0044] IBJMt't-^hiLm t?5??f)t 

[0 0 4 5] jjcfc, J&fllXigiUT, -hfSXgfC J; 9 f£ 

■&^T#ffl^T, 4 0 0~6 5 0X,\Zlm^t^, e Ztl\Z.£ 

[0 0 4 6] ft<C % MlSt UT, BUBU7h-fe9 5y 

#ffl^T> Mtfct7? y^^fM2 0 0 0~2 2 
0 O'C-CJDfBiL. t7 5y^»**jfeS$«rtt± 

[0047] Biigxa*»e>*i^xetcs5— a© 



(6) 



[0 04 8] ±IBSgigUfc#?LK-fe7 5 s/*«B*t 

[0049] jtES*^-^ FAttm a*, Sf 10 

[0 0 5 0] rOt75y^«I<WHUaiC*V^ 
f4. 05fc*Lfc4?U:. Srl^V^ttlct^Jtifc 
■fee OflXhfcfcBUfc^aJt-fc^Sy^aWtS 0(O±W 
£rS]V^2o(DM5 3 0 a , 3 0 b KJtiSg#$!K— X 

HAS:, ff*.fif, B'J^ S*, n— A4f*JBWC, 20 

#-7LS"fe7$ 5>*«P*t3 0<DMffiS*>E> 1—1 Ommg 

5 y^lfPtt-3 0?rSiai-5.XS?riS!9SLT^V\ Bfft 
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L «D -tat** -fell -» I Ea=ifc3KcftiaTZY 



| U U J 1 J 

zmvx&mM'*-* he 6 i srjgrirt-sjgsr*. ±ia 

•9 #* *) t. -ePPJS!l-r 5 £ . ffe<£>#?LfMr 7?7? 3 0 30 
*«gi-5XST% ±lES*S!k<-:* hA^#7LS-fe7 
Sy^«W3 0O«HCI4*BIU Jta?L«:*V*-Cb* 

[0 0 5 2] ftlc, r tf> J; 5 LTfEK Lfcir 5 
SfB#4\ #);U4, 5 0 ~ 1 5 0"C, 1 tif?$<D2kftXtiQ 
iLTSf^!^-^ he 6 lSrftj®, SUfc**. -tfE-fc 
7S'^aif©»?jl~l Ommg^cDSg^ro^ 

JiE-fc? 5 y ttfcWHU ±Et?5y^ 

^n:x^tr^Ki-5-fe9 5 '^yoy^Mli^ 40 

[0 0 5 3] ±IS-fe7$ .y^ae^-liCSr^S'J-rS* 

■f 5*^Sr^Jf 5 £ £ 5. 
[0 0 54] ±IS#5L®ir 5 S y *»Hfll©S&* 

-hlE&*£k<-x hB£5E«1-5S 

[0 0 5 5] ±fEK*?R]^-* h B t LTtt, JbfS^» 50 



©ffttl©^, 5 y 

[005 6] rrr, ±KMHl*4 , ^ 

^.PsH-bo _hiE 'U7iil t> „ It. sMISiK— ;* h A«D» 
[0 0 5 7] 5)iffifiE*^' , i5Sf^-^ hA 

[0058] La»u*a*e>» mi£-t-5*^ :©gf»H 
yB\t, ±mm^mm^-ktix^£^tzib. 

[0 0 5 9] :©i? ^SL^OS*^— ^ h B 

t 7 ? y t>n#m\z&^x^ kah #a 

[0060] ±C«3»JB^-^ h B $:#7LS-ir 7V^ 



11 




[oo6i] r©sywnk«-^b*«iaic38v^ 
■C, iMMMi*IWJ*»«-K«f3Wfr<-^hB%*«i-6 

* T?©« S *s l mm£lT k fc5 X o K.WB*t*&9#h 
2>. t5$*;^^D?^ ©Sli^ati'*-^ b B © 
*ffi*-C©«£j&ilmmS:tt;t5i:» «3i**i5-fc?§ 

y*«»fr©OTH»M©iii©iOK'«*, use 

TLS?„ 

[0 0 6 2] ±E*«Ufc»3«M^-^ hBHt, 

^— * hB©S8ffi£-C£>S53tt:, 0. 5mm^T'fc5 
rfc^a*UV\ ±ES5$^0. SmmtaiSi. 

* hBas#7LK-fe9 5iy*?^©ffii?L©rtlS5 

[0 0 6 3] JLI5?E*SB*ti: LT«#(C|5g^$tu-f > « 

tt»*fc*Lfc#K6©t>©«ri|HfS:: t*5T-#5„ 448, 0 
3 (a) 14, ±B*at»*tO-««r«*WtC*Ufc«« 
Ht?fct). (b) tt. -tOjESia-CfeSo 
[0064]^tt22t LTHt4$fcR*S;h,1\ «*. 

tf, mat* ^«^?,45fc©4* 
&xM'gm&£tiz. 

[0 0 6 5] 'v^fRW 2 1 ttflH&TVfc S - fc **S* b 

©«Kfc4ote|Rj63;h.i\ 3o«Ttfeotti<, 5 
[0 0 6 6] ±eW&*fc LTI*KMc|»eSivj\ 



(7) ■12 00 2-2 245 1 7 

12 

^l^rfA, ^0 07*^^, 7U^y^A> >>y = 

1^>\ 3SS#y^U^ Ifi*!'7'ntruy«?©7 , 7 

[0 0 6 7] r©J:5 4^5««Mt2 0*fflv^ ttttffl 

®K^&K-* hB*r«J*£-fr % h 
BSr^Lfc^^2 10>S22gi5#S:ir9$ yfzfa 
y*©*IiBfc3JJS3*5. ^UT, ?E*gi5*t2 O^Eife 
ir 9 5 y 9 •> ^ ©4g®fc^§Wt 2 1 £r£l 9 

s i 5 tc L4*s h , ^v**** 2 i z&mnmimtfL 

[0 0 6 8] nt% ±E-fe9 5 y^OTjl(:ft«IiO 
[0 0 6 9] ±&-*rX*c>'?'&k\.X&&l£&fe£il 

30 ^f5r.t*st?#5. 

[0 0 7 0] ±IES«-7^/VAt L.-Cfi#lclS^$ix 

*st?%5*s N BflMtK«ix5rfc3&»6>«JBi«©S«-7-f 

[0 0 7 1] ±ISJtt#^)i: UT»i4*fcBSSix 

40 Xtt«M«tr*»f«r2:«s-C#5. 

[0 0 7 2] «3|HHJIII>»JM*dlc«3tXH<— ^ 

coir 7 5 y *«Hftfc©M3Srtr»T-i-5. 
[0 0 7 3] ±E'>-A-*tJi«r»riti-**ifet LTJi# 
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#J;tii, l 2 ot:WJi^igAT-e:ig^iir5r t\z£ 
* hB t>|Qtir£f&ft£J'L£. 

[0 0 741 ±I5->-/v*f-<-^ f t LT K3££ 

f£^— * hSr^lf 5d td5T*#5. 10 
[0 0 7 5] fiLklWI U^*^^OiT7 S y 

£Hr 7 5 y * «ii#£>S&® *» fe <Z>8t $ ** 1 mmKTT* 
9, fMM , 3»*©IR©«8H* , «fcx X.t^ S5BE*SfcK«fc 

fc4clt**»fti-5C triSfcV\ »^tefc«n.fc-fc7 § y 20 
[0 0 7 61 

[00 7 71 HJSCT 1 

^iij?it£ 10m m<7> a Mj^iLhe^bj^ 7 0 SmSk ^F^S 

s&g o . 7 u m<o $ mmtm.m^ 3 0 mmm. * 

-te/vn-*5BSS&, dtttMUtk *2 0«gSPSr 
fctiitS 1 0 0 0 mm/m i n KT^— # ^^^O^-ftS 

Lfe#?LK-t 7?-^ 3 0 1 mtmmxt> *<d 

£ l± 3 3 mm X3 3mmX300 mmt\ RjITLO 
»* s 3 1/cm 2 T\ PSttroJ¥$*S0. 3 5mmT-foo 

1 0 0 7 8 1 r <r>m<tmm&M&*-v( * ns-^atc 

?E*SDSr?E*L7^ 4 5 OTC-CHftJ^U 2 2 

[00791 ±.m&nKm<mmntt<»Mi&m 

T^/i^^bftS-^^V^fcf ( B m«X^tS{ : N 
o. 3 15) Sr|£!J#ttfc 0 

[0 0 8 0] T&Wv 
(V'/V^ros i O z O^m. : 3 0lt%) 1 8 S* 50 



4lt%, LT^y *-7^5tt5 5 y* 

77^/<- (^7^113%, £IfO. 1-10 
0 mm) 3 6 fi4%. £ UT«flS2£*tfrf- 2 4 

*i s»s%sr«£\ siLttta^ 
— * h *mm U7c 0 

[00 8 H jfcl;:, SS-itUfc#7L®^ft;^^«-o<ffl® 

jLmz&v&vx. ^E4@, wi.Amv&n.'g.mi&mu 

«-fcl&*-L*ffc«* loot:, m#raT?S;«L 

[008 2] tUT> rwf^SSUTiirv? s/^a^^Sr 
^^^^7^-^^, tSl4 3mmOP]tt 

Ct7 5 5'7 7'nj; : 7 OMHEi&OFic^ $ H7tS*SlS 
*Jg*lfl5d-«>**»*»4» 5mmT*fcofc„ 
[00 8 3] JJcJw, JifE-fe 7577^77 £OSSEi'# 
^ =Sr V ^#©±*» & ±C»*ffl»#JI*JMM» 

[0 0 8 4] ^Lt« ±15-fe7S v9*>Km% 

{SJ 1 tc^Sir 7?7 **5£#©*SSB©&#^*£JSg|5a- 
W*^CggcFJi, ImmTfoofco 

[0085] mmm 2 

71^ (/^OS i 0 3 : 3 011%) 2 5fi* 

511%. UT^<b^Sl^4 5*1%, S. 

Tts 7K2 5a*%«rS^-. ^LT^MU7t^»^- 

^ ^B*fflv^7t^^^^4, ^is^ji tmn^vx-t? 5 y 
^^jS^srSitufco 2i;«5t7 5 77 mm. 
#(omm<D&m#m%mi$ft<vMt±m s 1 mm-e$> 

[00 8 6] JtgJ^J 1 

fc. ^*5. tklSW 1 l:«5t7 5 y ^«3ar*o*ffi©» 
3»«*»K»5)-«>**«SW:, 2mm-efoofc <> 
[00 8 7] 2 
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e«2 fc«$-fc? ? -y ? *^»*B©8ara«***tt 

[0 0 8 8] H&etJl, 2&tWfc««U 2K^5-fc7 
ft* *tt<Z>5Sdfca>*«L S&B<£*&$H4f- 

[0 0 8 9] (1) gf££ 

fcU SIS* t)^^^UTV^5*^^JC-oV^Smici K) 

mm Lit. 

[0 0 9 0] (2) tKVt<Dft£.(K>-%m 



[0 09 1] ( 3 ) «A*£<Z>S?B 

ft«ya«rifii-rim:!) % s *yy-m : m.&*m&-t 

5 #^LK^<bSmePW<oiSSC fc^ ft 5 
gfcfCfcOfliSLfc. 
[0 0 9 2] (4) S8B©^!S!H4<a8¥fl5 

9 0 Ot^-CflDffftU *©*HBi::*M*5*i*itt*£*<6 
[0 0 9 3] 

[ifel] 







a>*rft 


fcttXtt^T^CDlift 


aura 
rc> 








1 


ft 


ft 


ft 


50 


|^te^z| 1 


ft 


ft 


ft 


25 




2 


m 


ft 


ft 


70 




5 


m 




«r 


100 



[0 0 9 4] f l l^tfci^ft^ibSbKj: i 5 H 
ifctfllSU^fc^Sir^ S y^*3ftflctt, ^©flaBte* 

Tf, it5j£*&&SB#ro*Ef£i-?T, ^HWM<fmm^> 30 
«■ fcfc f73 s 3§± V ^B^tt^ffittfc© t> <E> £>o 

tz % VOm 2 fc« 5 ± 7 5 5/ * *3t(*Hu JtiKLfc g IS 

[0 0 9 5] m 1 (C^Lfcii "9 , 7?7^i 

3t»©*BSr9 0 OTC^-ClOlftU -tO*BKi3»t5* 40 

fcff*-fc? 5 y **iSf*©*Bfc*5tt5flUE»±» 2 5 

«lK«S-fe9 5 s/^«3ftflE©*Bfc*srt511*aE«:, 
5 0-7 O'C-T'fc!?, *T©Jt*»#* s ll«*nfc. * 
fc* ttmmziZ&Z-t? S. y^*3t*<75igB{c*JJt5* 
ffi^t twS.SSfi, lOOttfct), fto 
* 9 frit. 
[0 0 9 6] 

[5S9K03&ml W±x ift?gL7tS!5. *««Ot?Sy 50 



[0 0 9 7] *J8WO-fe7 5s'^*3fiflc©«jft* 

7 5 y ^*3ft»©»B*»6©»S*s 1 mm«T-efc5t 

[BBOflBJUftKm 

[El] *9 5y^«3ft#©-l5**a«r«SW«jKa%L 

[12] (a) ft, *9 5y^*31flcSr*J«i-5#7LK 
■fe7 5y^»»«:«SC«lc^Ufc««H-cai>9, (b) 
It, *©aMra*a4ra#-S»»*fc^£»WBB 

[S3] (a) it, amw§mttitfa&KiKmiihZ'-x 

Ufc«aHt?*9, (b) ft. *G>jEBB-C*>5. 
[14] (a) ft, «*©*?5 s^WatfrCSBififiF 
«r«a«lwa%Lfc*B»a*»rBHt?*>9, (b) ft, * 
BB©*? 5 y *#affl:<0«Bie«***WteS*Lfc*$ 
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[135] *5 5y^a«#S:fRHi-5»=F«r«UfcttW 


2 1 






2 2 






3 0 




10 ir^ ^ :y^*83t# 


3 1 




1 3 f-A-#JI 


3 2 




14 ft^SOJI 


3 3 


US 


15 ^ y^^n ^ ^ 


6 0 




1 6 ^*sa*^*ffl5^ 


6 1 










tan 




[02] 



10 -b^St/^S^* 




15*5 3,.* 30 ^?LS 
~~ fay? ■tr^si'S'SWT 





00 



31 juaia 
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